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(57) [mm 




[If *ii 1 ] m.m(D&m(Dm^m^i}^mmmizMimi^ 
±©fe!stMi&-r2.^^?K^{c:^gs-r sfesiiiEgp (1 1) 

t ^ SuiBiEttm^^® m^0-aj m -r § ^sit 

iE7^-^;fe. liIi^S{ClE11-rSMIE7^-c5'IBfilgl5(32) 

So 

[iff««5] mltBlli&gB (50) tt. fe^SCm^OS^ 

»®S?^*tt$&r2.S»^&Si5 (14) i:. 

miiBmm^^gp (14) i)^i>mm^nrzmm.(Dmmm^^& 
mbtzmmmmt Lxmai^mmiE^ (id {z#t|&^i,if 

*ii 1 iciB«©iB^S^N«So 

[lf«Jl6] SriiBIEtta5(50)«i^e.{3. fylBfeS^MIE 

3{n]izMLm^t^mmmmt:^v\^7.mmmmtLx 
mii^-timmmrmmi^ (12) 5 tzmmo 

mmmmmm^ (h) t43v^-c^^iist«il&■r?.m^© 

mtmmmiEm (13) t^jv^-c^^^© k ^ hmtmrn^ 
^iET^tzmz^£.^mtmmmm^iE9'-'^tmm&mm 
lEgp (1 1) iz:^\,^xmmmiz&mt:miE-t^rzist)iZiZ^m 

Hui3v^-r?iA»lo©fe5it*fiS-r-5^^|g?t#t$& 

^mm&mmizMLX. mliBf-Ill© 1 oW±©6Ii{z^ 

^s-rs^^^^t^gE-r-^g-SuiBiEijWMcm^c-as 
izmt^ ^mmjEy"- ^t^^^izmm-t^ tmrn. 1 iz 



(2) 4^M¥13-29D458 
[if 8 1 H^a^^gfi 1 ooH^^^^oii^ 

mmz^mLxmm^'nom^mmj.-y hX'ib^x. 

mllBMlE-r— ^IB1ta5 (32) ttlgffli^a^rL - M*|(3;P 
^$n. HulBfe^SaiEas (1 1) {iiJlBMlET^-iS'lBti^ (3 

2) tzim^titz^mmiET'-'S^izm-^i^^xmm^m^ti 

s H*ii 4 {ciB«oiiI^a?x^fio 

[fisR^ 9 ] mtmmmfa^^ (i 4) As^eis®^^^^ 

?>^'5mmmizmmmm^nom^m 5 tiawoii^^ 

[ft^ii 1 0 ] m.m(D&m(D^tftm^immmzmm 
*nfe«^gp(io) 

ifi'^m^mm.CDf^ 1 ©«MigKlg|5 (52) i;, 

mimiftm^t:&s.miE-r?>rzisb<DmiEmm^i^(omyt 
m^izimT^tzisb(Dm2(DmmMSi^{5i) ^m^x^s 

If lEfS fe*t)©iSIE««^^^ 2 ®«si[EIEI!lgP (53) C i t) 
#fe©±S«s^tft*D-rsci:T-s ^^©^3fe«?{ii 
SS«^t3jDx.T^^< i;*)ft!i©— ®^3fe*-?©ifIES^ 

[»«JI1 1] m)I3^2©«^i^iii{;gp(53){i. ^tl^ 

tL©feis©^^«^ -^©MiEmgio ad» i&$ijiip-r 5 ai^ 

(Dm 2 ®^m?lS|g»a5 (64) i;. tulBH 2 ©^S^^ili/gp 
(64) {rg^^nS'i>55:< tt)— ®^2©m^lifig|5 (65) 

t^^m^-^n^imm i o {riBteoiifts^sac 

[fi*Jl 1 2 ] lufB^ 2 ©matlBi&gP (53) fi. ^ti^ 
WsttiSl 1 {r|B«6®ilffeS^^«o 

[ti*ii 1 3 ] mum 2 ©«»ftigi!igi5 (53) !±. ^n-e 

tl©fe5^©^^|g^-v®MlES»^©JDff ?fe^^©S 2 © 

m^^figp (65) J: t) mt^izn^m^m 1 1 {cfBttcH 

[if *Ji 1 4 ] mw^m^&ii^ e. t> sftT-'-ij' t 
&-^\'^x^wmm^mmnrzisb(D}^a^'^jup.^^&-r 

^}k'Xr^VU7.SE.^^ (63) ?&fif X."r*5 ^)^ 

tuIB^^^PVl/;:^ ±15X35 (63) its "etl^tlCO&mcO^^m 

'I'izM-r^j^'Xi^vv^^^mmm i (Dmmm^ (52) fctb 
im^mmr^mtim 2 ©m««Mi&gi5 153) tz^.^^ji:?^'?;!/ 

tuiB^2©m»^|gft^(53){i. feSffilE^fefrafeSi©^ 

^izi]mt^miEmm^m^ti>m>s^mi o;^mi st 

BB«©ilft^^Ng«o 

[il«ii 1 5 ] mmm 1 ©mmiBllgB (53) {i. 
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HuiB^ 1 o^mmmm^ m] iz^n^nmm^nx^ i 
mm^m^ (ei) 

mmw, 1 o^mgitiE»^ i60) *itFfiui3^ i ©msitiss 
gi5 (61) }:.mm\z^m-^nxwM%%mi'^(DmM^^-& 

1 6 ] (63) tt, ig»a5 

(50) <t tjgff ufelj^x-^ta■r5v^■r;feil:p1;^:^S4 
fiSib. jSil:TA°;b;^?&§±5m«S;^'i' (62)®ON/0 
FFSiJWt^i:bTiD^> ^^CD^10^m^lE«^fP(6 
0) t*ttSi^miiK©igl!ira®t:ff 1 7IB«Bo 

[If 1 7 ] MISIEi&as (50) e.Sf8 UfcPgllv^- 
^}^m^\\Xml^MiJVV7.±^^ (63) (DPgS|;l;i/;^<i 

©feHS®^^fc«?{^Mi-?)^ 2©^mfi^tlE»a5 (64) (rA 

[w^jfl 1 8 ] mi&mmmm.^i^mmmmm d A^gi 
^T-ssif«iii oiB«©ii^«^^s. 

^tifc^^SBdO) i:^ 

(5 0) s mm.mmmwx ^ o MtBiEi&as 

(50) ti. 

m-^'ptji < t i,-(Dmi^vi7.^m^ (63) 
H>iBB;^a0>' *fe^a5 ( 6 3) t <fc o T ti-en 0 N/ 0 F 
FAs^W^tL?>^if©±S«^:^^ (62) i;. 
mjiB±5«dit:^^ (62) S^UT^^^^?t«$&f 
•5±S«gii?fe?*^-r S'J>* < i: 4.-©^ 1 ©mifeli^D 
A^tftS(61)i:s 

MIEm««t*^St-Sfcfe©«^©1ffliESM;^f yi't. 

mmmiEm^x^ y^^^LxmiEmm^^^^mT-iz 
mmmzmi£mmt:ma i.x^^^m'i'miz&mmiE^ 
im^m 2 0 ] mti}k^7^vu^i^& (63) it. mmm 
^iiE.^mmirmi^m. 1 9 ^3lBi^©li^ts^^^So 

2 1 ] HUIBB 2 ©m»SiaSfiD A^SIgg (6 5 A) 



[if *ii 2 2 ] mt^T. 5^^Ji®a5 (66) t^^mM^M. 
J; 0 . MIBfflIE«»K^ -Ty ^©ON/OFF $IJ 

^®*^f^lf*^Sl 9iBii©il^a^^So 

[if 2 3 ] mm.m.mmm.\t. 

fTXn^iJ©^ h 'J ^y ^ 7.^\zmmtl^WM-^flXtJ.^M7r> 
-^IBita5(32) 

MiEbTs «IE^n*:ii^7^-^S:«t/^TBul3S^gi5(l 
0){3iB^;&«g^$-B-5fgljgB(50) i:^liiiT*>t)s 

iuf3iEt!)gi5(5o)tt$f>{r. imm^mmir?>^^m(D^ 
^m'p^^mmmmiriim 1 ©^sgsiEi&as (eo) m 

SB#fe©^^*?{3 o I ^T feiSMI ^ ff 3 to 1 1513^ 
>fe^?©IE»BtPaf*Itfi!i©feB@©^^^?{CitIE«»S5& 
«*&-r ?> feto©^ 2 ©^SSitlKi&gP (64) ^WI-SH^^ 

lr> LG^ LB-^MmMizmm^ntzmm^iio)^. 

RGBtcWrSil^T'-^DRs Dg> DB'-a^^n 
^^tmifB^Jte^^LR. LG^ LB®^tl-etl©^^ 
«Ar. Aqs AB'feSiJffl'-rSClilCioT^fe^^^f 
■a- ?) lj^^S^s$iJ®;5ffit- ^ T s 
^11*©R G B © d *>'J>*i: < * v%-m*' 1 oofeiit: 
M-rs#6>fc^?Li (i=R. G^ B) D 

iSli^©ffe©lt>JiA±ofegao^^^^^Lk (k5^i) 
D k{3J5S bt^^aA kT-^^^-&2) i:^^ 
HfjlB^Tfe^^Liw^^MAitj^ibt^^^^L 
k^^e-t^^iA' kT-^^^-a-Ts ^Tfe^^Lk© 

^^4S:Ak+A' k tt ^ J: o izmmt ^M^mmu 

[if *ii 2 5 ] m.m(D&m<D§&iftm^ifimmmizmm 

^tlfea^^a5(lo) i:^ 

(D^mizMs&'tii'en^tKDwiii^^m^izmm^m^ 

^ii$©fe^ccMiSii-5S^^?^*-rs^^^^^tti^ 
{cioT, mtmm^m<o^n'^ti<D&mizMj&t?>% 
^m^om&ii^v^&m^mmmiznmT^mBt • fes 

mtmm ■ feSic/Jix?it*v^Tii^«cgHibfc*n 
^ti© ^js-r s ^3fe5g^©)t?S[* i t/fes 
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[0 0 0 1 1 

[0 0 0 2] 

[mi(Diim} ^B> ^^y-(:t-h' (Light Emitting 
Diode, iikT TLEDj t'bl^^o ) #©iS)WM[CD^^ 
m^*K ^(DE.m^X'^^m (Red) s m (Green) . W 
(Blue) CDRGB^nm{3otM^$nfcfc»s 

iSi-Dtzo ^x^. L ED 9" -<:7.yv 4 itmm. mm-{tt^ 
pii^tn R^mnmijm&^^m<Dnwi.t:^i-^(Dx. m 
^x"b^m'^m-^ji:Km7'^ t Lxmmt^^miz 

[0 0 0 3] m^i::mm-r^^^f3i:KmLED9''i 
^^(Dm-^it. ~wtizm.m.(D led^-^y tm^-^t) 

iz tt. «tfi± t R G B ^-11 ^^^-^ :t- K A^iij 

h AS±MCD LEDv^^;:^n/'fii iHl^CScft d o 
16^3 0 0 Xlg6 4 OiD-^tmS 07ommi)(DLEDtm 

O L E D Offia^^-^ t> -e- 5) ^fiK ^ tL 5 o 
[0 0 0 4] LEDJ.-yha)mV]:fS^tLXit. -fiS 

fTxn^J(Z)x'b •) ^j'^;^«t:«j58$tifcLED7^-f 

V-f®:®^. ^^Tf::fi[B-r2>LEDcDTy-K4S^AU 

L E DO* V- 1 oomfit^ >K:rtiit 

nSo c:n{c«k»)§illl©LEDt^cDiiiftT^-^t::ji& 



[0 0 0 5] m^T'—^-b^iEmizLEDT'^ >t.yu^ ± 

izmm^n^tzibizit. m^(DLED<D^tiiti^^ m 

■c*s±ssT-*i^o i.ET)m=F\±^mitmmm!\zi^'DX 

^y:rizx^x^tiitiW&'P^^7.^'i7 h;i/©{Se.o$ 

[0 0 0 6] la^T^-^oMiE^st Lx. m^t^mm 

miEt:n^yjmitm^$nx^>?> mm&mm2 9 5 o 

1 7 8-tfc|B«$ti.S:5?£'iif) o #LED© 
5c:i;lc;j;o-r> v>-rti©LED-t'fe-3t:*)llL:'fil©iii 

[0 0 0 7] feSVAtt. #LED^?r^it)!ffiMiEU 

LED5='^;;^7'b'i'©^^;l:T=l:$iJ^-r5ftiJ®[il 
ESrtt, #LED^^{zMJ5&-r?.iWSi«IE7^-^*^.n 

ROMizmWi^nrzmiEy^—^ izm^xm^^--^ 

iEtT*^-|-5o 
[0 0 0 8] 

:^^xiti^^-rn<bmmiimiEx^x'b. ^m^mitr?) 
^^^7-Dxmmrs<Dmm^i5-itLtztLx^s mmm 

[0 0 0 9] ifmnii. :L(D^r>tif^m^\z&^xtii^ 

^^VF't(DMnyj^^^^t^:Lt\zh^. 
[0 0 10] 

[^s<£p^-rsfci?>o^is] w±ogw&a^f.5fe 
tot. ^^B^oifsRii 1 }ci3«i$tisiifta^^gStt. 

^WL<D^m\zmir^m^y'—i'izm-^\^^xmmn^ 
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[0011] ^®j:a{r«fi!o-r^^i:{icto-r. 
s t As-r- # 2> ii^^^«s«r*l«1- 5 As-e # s . 

[0 0 12] *^H^CDii*Jl2lCiB«i$tL?>il^ 
a^s^aJi. iuIBfe^SffilEgP 1 1 1 i »3 . HuIBffeO 1 o 

SScDm^®-lH5As, milBffiSigP 5 0 A> 5, HutBflbO 1 oJil 
±©feiitMJS;-r?.^^l^^^fc:«i^?nfeH5fBIK«jflSiE 

[0 0 13] CCD^figtioT. 

%^IZ. ^Ofep0^3feejS*5^iiE^n5id(C> -fife© 

So 

[0 0 14] ^tz. :^mm(DEmm3izmm^ni,mm 
^iz^m^mmtmw3mm<Dm^(D-'&ifi.. ^m^n 

[0 0 15] ZOm^iZji^riX. ffeCDloJ.:Jl±®feSit 

^^m?mizumT^ztifix%. ^mT^^mmm.m. 
[0 0 16] ^fz. *^B^®i««ii4(zi3«$ns®ft 
^nsigijm^tc^ruTijiBftij© i -^w±©fei@{c^is 

M1-Sfe«ffiiEv^-^*^ li®^S{c|B«-r?.«jE7^- 

[0 0 17] ^^mom^m5izi5m^n?>mm 

mmmWit. mlBBIBltigP 5 0 tK feiiStcm^©^^* 
©S^*#ti^-rsSSittt$&gl5 1 4 t. mjlBHs^ffi^gP 1 

4 A»f.eti^^nfcmss©«ss»^#fei^© K y h^fcjfi 

JS(^^o&*|fIE-r2>d;d$iJ®t-?>WjKffiIEg|51 3^11 

-^izm-^^^ommmmtiMmi^tzmmmmt Lxm 

IBfeiSffilEgP 1 llzttl&TSc C©«^(3cto-t> 

<^ m^^mmmmcDmmiiXv^/ttzii&m^. 

^noS^SfcffilE plfg i: -r 5 d i: AST- 1 S . 



[0 0 18] ^<b\Z, *#gB^©|f^JM6CIB«^*l-5Ii 
^aS^^ST-tt. mifBllttasS 0As$e.fc. HtilBfejSM 
ma? 1 1 fc:^L#t|&1-S|gl!;«$S&^Vi/;^IE»m^^fc L 
Ttt$&^5|g®}BtF^*ji®gpi 2<&^i^■^:v^?.o c:©aj5g 

tt T- 'St < > ii]ftS^SSS©iB«*D J: $ t Jife* 
*^ ^n^n©M^^t1iiERltliit-5Ci:As-f$-5). 

[0 0 19] i^imnmmmi^im^n^m 

tS1-?.J;3«^i5i^ti5o Tttt^ibs H?llBS^«$&g|5 1 4 
{-^5V^T#fei^«(3«$&1-5m^©m^»^fe^Wt- 
*?>t'i;>S^C7--iS' milBJWEIilEgC i 3 t^jut^fe 

IEt^-^^s HtJSBfeJSaiEgP 1 1 ^r:feV^Tli^S{ceK 
*fflIE-r?)fc46f::'i;>S'S:s lulB 1 o©fei)|(-^^&-rs^ 

^*9^{3«,i&$nsigKim?)^{c*f b-cmiiaffe© 1 oj.:i± 

Rfr^©-g|5tHt- SfeJgl!iIE5^-^i:?&BBm-rSo CI© 

m^iz^-^x. 'tn^n(Dmmm\zm^^-^^m^m 

[0 0 2 0] ^tz. *^B^oif^ji8 ts3«$n?.ia0 
m.mmm.x\±. iif*s^s^a*s i o©ii^^as©iift 

?>K:BlIfB«IE7^-^?f3Sa5 3 2ttKiIlt«^i-^' hrt 
(3«fiK$tlT4o!5> BulBeSffllEgCl 1 «HufB1fiIE5^- 
iJ'fBltgP 3 2 tlBffi^n;fefe;Ki«IE5=^-<5' ta^v^-rii 

mum^n^o zommz^^x. i^~^cDm.ntzm^ 

m©Si^*i; if©{^s^tt$:;*:fi(iE&«-r ^2. h T- § So 
[0 0 2 1] *^Bj©||5t?iB9{::|B«$n5il^ 

«?S©feii©{i e> o # ^MIE Lxm^ai^m\z^9tt 
[0 0 2 2] *I6B^©»*^1 OfCfBie^tlSli 

ft^m^attv ^ti!i©fesi©^>fe^?ASii*«fciaa? 
nfea^gl5loh^ mii3^^fe«?{'^n^ngM$fi> 

SKUigijt^iifijffliASpitg^afK©^ 1 (D^mmm^ 5 

2 J;. H?ItB^7fe^^^^fefeJg«IE1-S;t»©MiEmoS*flli 
©^^fe^^tCftiDf §fcto©^2©«$SIKi&a5 5 3S:il 
;ttV^5o C:©^ii^«5^Sa{i^ #^^3g?5&^il:T-r5 
ffe©^^^?^&fe;gMIEt-5fcto©^iIE^ 
gSSr^ 2 ©«»^|Eija5 5 3 tC J: >3 §fe©±SmM(^{tAD 

■rscii-r-. ^'i?©^^«?fi3£S«dS{;*Dx.-r'>'fc< 

[0 0 2 3] flil©^ 

>fe«?<fefejKiiiE-r 5 fcto©ffiiEm^<&^ 2 ©«^igtt 
955 3{;<tt)^fe0±gm3StCMijD-r-5c:i:rN ^'J?'® 
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[0 0 2 4] *^B^®ii^Ji 1 1 izmm^n^m 

m^^^BT'^i. miiB^ 2 oSMIEi&gP 5 3 4^ ^tl^ 
[0 0 2 5] *^BJ©fl*lSl 2{c:is^^nsii 

^s^N^gr- (i. 1513^ 2 (Dmmmm^ 5 3 As^n^n 

[0 0 2 6] *^B^®ii3<JS 1 3 izam^n^m 
^«?s^is-e tt> miiBm 2 (Digm^ms^ 5 3 A^^n^n 

[0 0 2 7] ^^mcDimmi 4izfim^n?>m 

6 3$ll;iTl/^§. Bliie;^Jl:T>'VI/;^^^a5 6 3Ji> ^tx 
-en©fe^©^Jfe^?t^-r5;i^«">'Vi/:^*mFfB^ 1 © 
m»^tlEi&^5 2tctB;b-rsi:^t{c, fi!i©feii®^3fe«? 
(3^-r?.1iIE«M©tt*&<&^iJi^T5lusB^ 2 ©«»^|gil; 
gP5 3{c*);^ii3'>'t;i/;^*A;b-rSo t5IB^ 2 ©«»S|gi& 
g|55 3tt. fe«WIE*fTdfeSi©#65fem?K:M-rSj^T 

yt;i/;:^tjiSb-r, ■ftefflfe^©^3fclg^{3iDg[-r.5MiEm 

[0 0 2 8] ife, *^B^©if*^l SttBiffi^nSil 

mumt^m i (D^mmmmsn eot. mt&m i ©^« 
MiKi&sp 6 0 jr^ti^tiSi^^ti-c^ 1 (D^mmmW}^ 

6 o©m;^;mv^^iisi-?>«fi©^i©«?^s^sa3 6 1 

i:s Wmm 1 ©^ll»SIEi!)gi5 6 0 *5 iU^iuiB^ 1 ©S^ 

^®gc6 1 tmmizmm^tixmm^^m^-^(Dmmm 
[0 0 2 9] s fe. *^B^©ii^ii 1 6 iztm^n^m 
5 0 J; t) §fi bfeffii^T^-^ tSc5VA-r *± 

jiS^kPVl'J^^SiMmSiEJ^'f ^i/f^e 2©0N/0 
FF$ijmi^i:UTin;l. ^'^'©^ l ©^m«fiilEilgP6 

0 izin^?>^wMm(DMmmm^'i7 0o 

[0 0 3 0] *^B^©if 1 7 csBtj^nsn 

^t«^^^gT-i±s miS3IE»a5 5 0*>?)^«b&PtSi^- 
^ t:at5v^TmilH*.i;T.''?;v;^^MeB 6 3 (Dmm^vi7,m 

i^^^^ti. z<DAj\^P.^i^mm<DfSiz^mmm.^m i 
©^msKigsigp 6 0 J; t)^3fc^^^t«$&-r5 ii^ts 

JSMlE^*©^3t^?{;H-r.S;^;);T^i;i/;^^fi£a56 3 c 
^\^^xm^Ltz!^'Xi^-^j\y:^immumm^t ut^ fib© 

feli©^^fc«?{3H-r.5^2©^^ji^gK;a5 6 4tA:t» 
U ^2©m«IIilig|5 6 5JCSt3l^TmS©feSfflriEffl 



[0 0 3 1] *^Bj©ii*ii 1 8 iztm^n^hm 

[0 0 3 2] Sfc. :$:^Ba©|f*lI l 9 tlBm^tlSli 

m^yp-mmxit. mm-o^mom^m^tmrnmizMim 
^titzmm^i ot. ^i^©fei@{iMi-5ii05=-^{c 
m-:5\,^xmmmiz^m.<D^m<Dmtm^m^^ti^niz 

5 0{i. itjfB^:)fe^^©^^^$^J^®t-?)J^;^:T^■?;^;^^&4 

*r>'^;u;^^f!ga5 6 3{::<fcoT^n^nON/OFF4s$iJ 

ffl^nsaigc©is«5?^;^'r '^5^6 2i:. SuiBiss^ 

^^-t^{p-^ji<t.i)-(D^i(DmmmmDA^mm6 i 

Ai:, MiEM$iE*^fit-Sfc«)©^ISo1tlESgit:^'f 'y 
f^SWi:. mtmiEmm.:^-^ y^S'Wi: 01^ /OF Fm 

^•^'!v\^xniEm&t:^^%m=Fyzm^iri>^ 2 ©m* 

[0 0 3 3] $fc. *^B^©lf*JM2 0 tlBtt^n-Sli 
^«:t^SST-J±. mFlB,'S*T/i;i/;^^figge6 3tt. PiSi» 
J^^^D-^/i- (GCLK) {c:S-3v^T^ PiliT^-^J' (DA 

TA i~3) ■^j'i)v:7.i^^m\.x^%im.f^^um-t^o 

[0 0 3 4] ^fc. *^BJ©I««IM2 1 t|B«6^n-5il 
^a^^ST-ttx HufiBH 2 ©mSI^SD A^gl^ 6 5 A 

^m.mi£Mm.K%^^%m^(D^(D%%m^iz^w 

[0 0 3 5] Sfc. *%BJ©it«lS2 2tIBS6^n.51i 
iML^TTs^WXits HuiB:^^^' ^y^^SCTase SASfeg^MlES 
tR©#tJ;t), mfiB«jEmM;^'f y5=-SW©0N/0F 

[0 0 3 6] S fe. *^B^©I»«JM 2 3 tlBtt^nSil 
^aS^N^gtt. «^©feii©^7fe^?Asij«S{3iEg$ 

S:^tl^t^lB^t■r5^SIET^-^tB^ta5 3 2i:. A^^ti 

5 HlFtBli^7^-<57 ^mmmiE^-'}' tS^V^T^fiE b 

fflIE^tlfcilft7^-^?&fflO-rHfiBB«S^a51 OtiB 
ftS:R^N^-e-2.|Eaa5 5 0 h*M^TV^So 
[0 0 3 7] HuiBIEI&gP 5 0 tt^ e> 1 EH^^B^KI" 

» t iijiB^^«?©igijB#F^ t fte©fegii® 

{c1iiE«^?fetti|&t-5 fcA6©^ 2 ©^SgSIE»a5 6 4 <fe 



[0 0 3 8] ±IB®«fiKCJ; t)s ^fecDfeS1SlEm«ES: 

[0 0 3 9] ^^iz:^^m<DmmM 2 4 izam^n^m 

IB^ifc^^LR. Lq, LB0^3fe»AR. AG^ Afi 

Mf?.^^^?Li (i=Rs G> B) mm^—S^ 

D i{3«-:5^,^T^*^^^■S^t. ^OH^T-SaBBfelSa 

Dk{r^&i;T%3fe«Akf3im{3^jfc$-a-5i;«{c:^ m 

m%%mi-h i0^3fe»Ai tlSbfe^Tfe^^Lkf'^ 
1-SI63fc»A' k^j^^m^L i©«iE^i:b-riD^. 
t)-Ak + A' kcD^5fe«T-^7fe«?Lk®^^^fTd<t 

[0 0 4 0] 3®<i;dt«j5e-r53i:f'ioT> 

[0 0 4 1] mz. *^B^©if*iI2 5 taB^^nsiH 

L ^ n^^x® ftp t t- s ^^*?©i!f a? J; fe 
^mm^»ttiT^mm ■ feSM»mx@iis mmmm. ■ 
a-isi^Ts mtmmsi>5 ot'^^tl^n(D^mlzM!lt^^•t 
[0 0 4 2] ^©;»fiKtJ;-p-C. ^^^i^OfeSKe.^ 
[0 0 4 3] 
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[0 0 4 4] C©0^|ffl»<i. 1^fF^*©«5ffl?& 

SS#<fes ri|^¥Fg|5t^©igffl©^fflj . *>ctyf r^M*^ 
?5^1-5fee!{)®^g!©fflj t^^tlSgp^Jtcf^flBLTV^ 
So tzlz. #^li«©^fflfc?N^tlsa5$J^. ^(DB 

[0 0 4 5] *^B^©jl^^^^$lJ|SI;5^^J,;^-fr|5JB^-^ 

So c:©;^ffi{i. 1tl!S[©feflRGBtM/ifct--S%^^^^ 

lr. lg^ LBtmrnmizmm^tiTzmyri^i oi. 

Mmizmm^^m=f-Lji. LB©^tL^n©^^ 
«ars ag> AB^^'JJSit-scittr.to-r^fe^^fc^ 

[0 0 4 6] ^^fc^^ttt. LED^j^t'tmm^n^o 
&.T(Dmx'iit. «®RGBAs^n^n^3fepjtg 

'6i:^^7fey^3|--K*3fi#{iiT-|§?g^bTiaKU -iS 
^^^■$«5RLTV^S„ &®^«{3RGB^|^g^-M-;feL 

©«ifie{3i5se,nrs ae^&asbTiBs-rsciiit.^ s 

fe-feto^ 2fflW±©LEDS:iBa-r5:ii:*T-# 

So 

[0 0 4 7] EI 1 {d. *^gB 1 0 fr*{tS^g^©feIiR 

GB^z^^s■rs^^^^LR^ lg> LB*^e.«^^ti 

;t:Il*©-^!l$r^-ro d 'T-(i 1 Mmt^^m ( K h) 

iom^^ri^ZtlZj:.-DXyjlyi]'3'—mffsifi'mmtti: 
S. c:®^JT-tts #^*lS?©Ty— K^^Asio©r3 
"^^v—x^^ yiz^Mizi^m^ti. RGB^n^n© 

©s?^5-Y >{35g^$nSo ^Tfc^^LR. lg> Lb 
(D^i/tma. rztx.i£mmy'^>izm^:^ti^mmmm. 

iz^^xmm^ti?>o d®J:dlc:^^3g^LR. Lgx 

LB^Mm^izmmi'X^TfsSfii 0 tLx^^. mm.^^ 

-tJ'DR. Dg- DBf-»-^§^tl-^ft('fit|&^tLS|g 
»a^i^®«M»*cfct^•/^fe^ilEi^IlltF^{cJ; t), 
Ar. AG^ AB?&SiJfflI-rSCJ:{3i-pT#6^^^ 

[0 0 4 8] c:®i;t. ^x!i-rsMlE^{3$>fcS^^fe« 
?^Lk (k;ii) ®^^«A' k^&. ^^«?LiO^ 
3fcl^P^il|S|bll#WF*g{I|6^$#SCi:AS-r-^So fc5g. 

AP5©s{3^^*s^sisiai*j®B$^®rnT-sn{d!. isi 

[0 0 4 9] Jls^BJT'H:, #^>fc|^?®M-ii«^-:3 1 

jeHi-s#ii^®fijK®{f e.o^?feB5±-rsfc4i)t. # 
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MlgcDR G B©d ^)l^■rnA> 1 oofeliJcll 
1-5^^^?Li (i=Rs G. B) ^m^y'-'^Di 

3fc«A' k?&? 5>{3^^^-B-r> *t)-B-C^^«Ak + 
A' kcD^^SfTd J;d©J®-r2)o 
[0 0 5 0] WTt. locDfe|i©^^?8^^Lk (k?i 
i) *sil^5^-^Dk{3J^;i^T^^-r2.^*4Ak{c:Aa 

^5^^«A' k©$ij|i»:5^©-^j^ittB^-r5o 

[0 0 5 1] Z(Dmx-l,t. ^^^^L iCD^^MAitC 
^&t&^3fel^^Lk{3^-rs^ifeSA' k4, Ait^ 



r A- B "j r A, + A • , 

A" 0 I = Ao+ A'a 
I A- , J ^ A, + A • , 



gB^ &R^ Bt^^f-r?,R. GO^EJtAs^tl^fl 

bR> bGt-$)5i; uT^i-o ■r^t)•^>^ m^^—^Y) 
DG^ DB{-a^<^n^n®^^^^LR. 

Lg> LBO^^fiA^AR. Ag> AeT-^otJl^. 

^?Lr. Lgs Lb®«^^®^^»A" r. A" G. 
A" Btt^ Ar. AG^ AfitA' r. A' g> A' b 

A" R^ A" G> A" B«is tlTCDSJT-a^tl-S. 
[0 0 5 2] 



1 8ii b, 
•■o 1 be 



A. 
Ac 
A, 



[0 0 5 3] LfcAs^t> t;e*©ia^«?s»;&^T- 

tt^ ^n^n©^3fc^^Li (i = R. B. G) (0%% 

MAi (i=R. B. G) it^fi^finm-f^m^^'- 

^Di (i=R. B. G) \zn\^X\'0(D^ts^'i^-&7n 

CD^ifcfS^Li (i=R, B. G) CD^^ftA" i (i 
= Rs B. G) (i*tJ&-r-l.ll{t7='-^D i (i=R. 

B. G) tMbt io®m;^jiiftt{c^$e.-r> fibofe^ 

0|g>fe^^^Lk (kf^i) ©n^T^-^Dk (k;^i) 
{cm>-rs^3fe»Ak (k^ii) (c:4)^Si<#-rscii:{z«: 

[0 0 5 4] :^>fe«?L iCD^^MAitjS;bfc 

^3fe5fS?Lkt:^bTjDi5^3feaA' kCD|S:^;?SCD 

-H (LED) ^OLEDcD?gS«e.^ 
§ S ^^{±^tii;^4t^4« e> ^ ^ (c^HI-i, fe^ti f, ^ 
*«IE-rS;t4i!)t:. BB^r^-^Di (i=R. B. G) 

S<fca{::> ffe®felicD^^^^Lk (k?ii) (D%%m. 
^^^•rs, ClClT-Si^feJSi: tTtt^ RGB^n^n 
CD L E D ® 4S H o § ©ft H 1*1 CD f -^r CDi^Ii^^i-^ 

[0 0 5 5] ft*t:a«)«:aipfejg0S^;^^0-fi?iJ=&. EI 
2 0feJtEI$rfflV^TiiBa■ri.c ll20feJgH±(c; RG 
B ^ ti^no L E D $:^JS-r 5 €lBll®lift7^- ^ Oft;*; 
itDiMax (i=R> B. G) tiS bfc«;*;^^a:A 
iMax (i=R^ B. G) T-^3fc^-frfci:§®> feS 
K?50#®®H^fe^t-|S^AS i (i=R. B. G) 
}ffi < . El 2 T-tt. ^^i^ A S i tii^^&OiZ fornix- mTik 
b■^:v^S. c:©i:^s t-'^TOLEDttcioA s i^;^ 



2 i,z:fii^x^ti^timux-m~rmm) {^x^^lx 

[0 0 5 6] ^OAS i^^®]I^*o^V^T•=^ff^§ 
ffMt-2.o RGB^n^nCA S i^^©]!."^*^?,, :& 
3a.'i^lRl±©2£jST-fM^ tl^ H^ff^©B« i: S 

J;a«:IMjiS;£31iR^5o aiR$n}feIl;iS|pl±©3S;i^ASB 
Egr2.ft/>©=;^BAS' rS' gS' b©§3S^S' 
R. S' G^ S' B*^ RGB^n^n©«ipfeSi:b 
TSJRrSo aipfe«fcbTS' R, S' G^ 

S' B^af^t-SCIhT's H;ft?f^AS' rS' qS' b 
?SJ^I*I © -r-<.T ©ea <fe § ?> 3 t S o 

[0 0 5 7] c:©J;dt:bT^fe©aipfe;gSiS^-r-l) 
i:^ V^-rn©LED©iffi««ji^te-&T-*oT*)S3^T-§S 
fe«©ftffll*I (Z:^?fJAS' rS' gS' b^:^I*)) © 

©fe*^?fe^#Sz:i:t:J:oTfTVAf#5. cntJ;^ 

[0 0 5 8] mzxti. mm<D^m±. fe^K^^t© 
ftH*if?SbT«;SbTv^?)fe». ^^^g|5loti^■r 
^^qItg^i:feJ^iSlfflA^'J^^ <^i:?> .totcMiS (112© 

jSi^r-?N-r^j®A^t.H^ff$AS' rs' gS' b©^m 

JtiJ bT *jfe*^ftHAs+^::*;t V> 31^14^* bt 

st^M^mitmmtLxcRT i):k^h^o ^tz. m 

©fei^©LEDtin^S^3feSA' k5£, tztx.{t^m 
tt^^^flA i t^bfe^ifel:^: bX&moDmiE^n-D 
tzm-^lt, ^-^-C©feJg|5Hl*)t*l^TSMW{cMiEAs 
ffbnsc:i:t>&:t), RGB3ffifi|©^^;^c{tT-^; < 1"^ 
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[0 0 5 9] tfes zzx'it^mmcDRGB^fi'encD 

^^m^Li (i = R. G. B) i^m^y'-'^'D iizm 

J5Sl;fc^>te«?LktMf-5^^*A' k^iU^tzM^ 
SAk + A' k©^^?feffd ckd$iJ^-r5iffl^^^$iJj® 

(D^^m^Lk (k?ii) ©HftT^-^DktioDfe^ 
7fe^?(D^^t*Akt. L i©^3^«Aitj£;bfe^^ 
m^LktzM'r?>m^AA' k?&iQ;?.fc^3fc«Ak + 

A' ko^^^ffa J;a$|J^SILT*ctv^o 
[0 0 6 0] Tzt^ii. &m'm±(D&mmm^^iM,t 

^ bT©ff^RcD L E D CD^T^i Ar tCJ^; bfe^^M A ' 

2i{*A^e)'&:5GOLED(i. R-^BCD L E D i:it^ LT 

5) ^ § As+^'J^ $ tt G CD L E D t ^ b t © 
«^^tR*5<J;yf/*5fe{iBcDLED®^Jfe»A' A' Q 
^mX.tz^^tAji + A' R*=tt>'/SfcttAG + A' 

{iBM^®fe#SiJB8<l*S/jN$ < earMC^* LTl&^T-fe 
;ti:^B®LEDcDfeJti^5)^**s/jN^< 

i:*). BcDLED{cMUT{ifeScDffiIE?£fTO«td{CL 
Tt)J;l^o RGB©V^T^^©LED®feMO 

«iE^#iii&-ri.i>>tt±f3o«»j{::iE^^fn-rx v^-rn©fe 

[0 0 6 1 ] Sfc. RGB{cM-r?.iH't7^-;5'DR. D 
G> DBl-a-^<H5f3^^^?LR> Lgv LB©^^fe 
«Ars Ag> ABO^J^^iuiB^^^^LR. Lg. 

izML^tftm^L i(Dm^mA nzi;t^\:,xM^^^yim. 
A' k*. ^^^?Lkca*$&-r5ig»«^<fetiiD-r5 

t^3fe»©©J®isfT::5^x^ a^©t.5)0&^a/j\pst$p 
[0 0 6 2] ZZXlt. m^m^tbXLED^m^^tz 

m^yf^LTztK :^^BBXim^m^^ LED tpg^-B- 

MLXiimxh^o 

[0 0 6 3] i3:iimmii^-^^(DmiEt&mm^^(D 



^mi^iz'iToztifimwx'^^c 

[0 0 6 4] ^^V^:t- h-tt, II^C^^ASqJtgJSciii 

Ttts GaPs GaASs GaNs InN. AIN. GaAsP. GaAlAs. InG 
aN. AlGaN. AlGalnP. InGaAlN>5;i:©^aif*^^^Jit 
*iJfflUfe4)©As^if e)nSo ^tz. ^sif*:®«3i4)MI 
Sg^^, P IN®^-^PN^^*WrS*:^«3i. 

[0 0 6 5] ^#{*Ji©«*4^^©rl^fgt J;*). 

iz. ^minmtLrzm-&^^pmm'^^mm^n 

[0 0 6 6] RGB©3Jife;^c:{tT-'&:<. LED^yy 

t'i^(D^tztiizjiy)mB^nm^'t?>myt!^st<Dm. 
^■^t>'i±iz^i,m^-^'^:i-- h'^mm-t?>zii^x^ 
5« acDm-^. ^^y-i:2r-h*A»5)©3fe{Cckt)i;s$n 

[0 0 6 7] ?6>{c^:>fc^V;r- Htt^ ffl^©Btt©*) 

T^L E D ^© © Srf ijffl -r 5 © A5^(/ 

[0 0 6 8] 

inM0i] WT^ *^BJ©||^s©ffJ^{3o^^TM^*W'fe 
Lnmmii m3iz. *^B§tf^5iift*^5^a©-fi») 
io©ii^<£^ijt©iBit^^t^iyLT^5^?fefT 

3 3 ii, ffliE7^-iS'^jfpa5 3 1 {cgigi^nfcmsKffis&gp 
1 4 ts mmmiE^ 1 3 i:. ^^mjEsa 1 1 i:. ^^asA^ 
'^xti^titzm^7=—$'t:^if^m^xti&i9t. m 

^A*a51 9A»e.ilft7=-iJ'<&A:t;^n5|glljli#P^$iJW 

TA^^^So 

[0 0 6 9] *III^B^©ili^^^^g{i, 
P^{Cli^7l/-AiibT3 0 7^— AJil±®li®S^5^ 

f 2) 3 i: t i ►) i!;il^-^»±l]^ ^M^f 2> 3 ^ A^T- # 



[0 0 7 0] ffllET^-^IBttaJ 3 2 (i. 1 0 ©il? 

So MlE7^-^iB<tg|5 3 2 (r{il]{tMiE(3'i;.g:fe^ffl© 

[0 0 7 1 ] miEy'-^mm^S 1 (i. ffilET^-^IBIt 
gPS 2{3i311$nt§?IffiIE7^-<S'S!l?t>-ttiU «j?ittt 

s&gp 1 4 , wsffiiEgu 1 3 43<fct5esffiiEa5 1 1 K^n 
^n^tatfo 

[0 0 7 2] ^1^g|5A^e,A;b$nfeil^7^-^{i. H^A 

»i^F^*ij«5Sfi5 izizit. mmm^^ 1 4 i^iSi^ffliEgp i 

3{3J:oT^fiE^nfe«^»©mssAs«$^^n^ wi^^ 

mx-ittt < -&<z>j^)V7.(Dmm^mmiz^^x&mmiE 
95 1 1 ^mmLxi>^i^o 

[0 0 7 3] feSffiiEgp 1 1 mmj^mums^ 1 2 *^ 

lEgPl l(i&LEDSofeS{i"e.o^tJ;SfeJSM^M 

[0 0 7 4] T K ix^^fiKgp 1 8 it. xij^ntzmmm 

^-fyt 1 7 i:MlE7^-^SWa5 3 IStfigl&BtH^JffllgP 

1 2JzXtl-ri>o rn^vH^^-yn 7{±A:^$tLtZK 

I'^tm-rstT^iiij-rso ifes fejSifiEgei i(i 

t^JiSf S^JSrlKttLn^yK^-f ;n 7 ii^-e-TB^^S- 
5 o 

[0 0 7 5] a^as 1 o(DmmmiEis^v^&mm 
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-^131195 3 2tlB1t$nfc5J^'7l' >;:<iiE7^- 

ffilE^nS. C:®iatLT> LED3.-'> h l^{*0 

[0 0 7 6] IPiSffilEgCl 3t*V^■t{is MIEt^-^BB 

m§ii3 2iz^mm(DRGBmiztm^nrzmmmmmiE 

nm-t^mm^n. [RitLEDo-riy Mrt©^ii^§cD 
iff jS® o § Asis5± $ n 5 o 

[0 0 7 7] feS«iEa5 1 1 f::*5V^Ttt. MiE7=-^'i3 
ffigPS 2{'§lj^®RGBStB31t^nfefe;KMIE7^- 

^ts-t3^, iglijBtTOffligci 2*^e)«l&^tis^i;i/;^ 

IEl&SM*s§il^ORGB«t1iIE$tlSo ZODj^oiZ 
LX^mm<D&mifimJE^n. ^LEDJ-:::^ hCDRG 
Bffl§eiSAsaipfi{c^t)-B-ji^nSi:^t{c, LED3. 

[0 0 7 8] U&AStJTs **BJ{c:J;ot#LED3.r: 

>y bat©i{fg43J:tFfe;ScDJi5,o#:^JtT-'5:<. IsibL 

[0 0 7 9] sfc. «?^tt$&^i 4{c*5i^-r. s-r^y 

l-'T R G B ^n-etLCDfeiH t7t>fiiS-r S# L E D {Z^ UT 
tti^?tl5IE»mMAs«IE?tl&«> j^a!MlEa513:fe 
<tU:feftffiIEa51 1 {c:*5l/^T#il«^n^tlfiJ?iJ(CigS; 
«^lS&1iIEt-i.c:i:^cJ;■p•t^ ^^-f >;^1iIE^ 

[0 0 8 0] mz^mmiEm 1 1 toi^riiB^-rs. s 

;SffiIEa51 IfZ^SV-it, ^n^tlCDfe^©LEDi3#t$^ 

m^iiTz&mwiE^-i'izm-oi^xmcD^mcDmmmm, 

Ic^BB^tLSo o^f), R{c:^^SIES)a?)S*s|Hli;i]^ 
*«^-rSG. BCDLEDtC. G{3^-r-i)iEiijm^lAS[sj 

Diij^^^fiicf RoLEDt. BizM-timmm 

m^m]:^mmt:m^-t^R. GwLEDtc^n^n^s-iB 

rzt^i£^mmiE7'—S'tLX^miti)^mM^ix?>:it 
izX^XMib^ti^ho feSMIEf^-^'tt^ ^ifflilcDi^ 

ofei^o LED -^m^(DJ'i)i:^mw}mnx%m Ltzm-^ 
(D^^t^'ecD&m&mizm^t^^^. ffeofeiicDLE 

(D^n^ncD&mmizim3iztm^tixi^?>o 

[0 0 8 1 ] dCf. RtzM^SG^ B©^9-iEit$^n 
^nros rfiiibs Gfc^-rsB. RcD^&lBltSr-etl 
•?'^^gB^ gRiit^ B{c:^-rSR> G©^IBJt<&-tn 
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Q" R> Q" G> Q" B®^-^-'^tt^ JiiToSCT-m^ 

tL?>o 

[0 0 8 2] 
[^2] 



Q « 






















To 1 be 




Qc 






Q. + Q*« 




Td Sb 1 




Qd 

















[0 0 8 3] ±i'&(Dm^m^mMr^:itizji-DX^^ 

G> LB{^^t-€.IEtefl:gita:*5^n^tlI Ig> I 

Qi = l i Tl (1=R, G. B) . 
Q* i=Su*„ IklkTk 

[0 0 8 5] z.(Dm^^m4izm-^urmm-t^o tzt 
^ti. fe-sii^cD^n-enoffii^T^— ^dr. dg> d 

Bt3S^S|g«;B#P^SiJ?9g|Jl 2A>e>«i|&$n5RGB® 

^Vl/;^IES!)«»iit^. I214t'43l^-r^tl-€'fl (a) . 
(b) . (c) X-m-rt^. fe^ffiiEgPl l-t-ffilE^ 

n> M*oRGB^ti^n®LED{c#t$&^n?>s^ 

©^1;^;^|gtt^^^ttt^ E4cd (d) > (e) s (f ) T* 

(DLEDizmm^ti^m^mQ" r> q" g- Q" 

t *l > r i: ^ B © fell t )!^f jS-ri. ^^^^ L B 

mmf'-S' D B < IE»B$F^ T b (tt-^d: 
<. 11^7=-^ Dr. DG{^a^<ftfe®feIi®^5fe*^ 
Lr> Lg®IK»^P^Tr. TG{-*''^t:t»fft)n5c: 

[0 0 8 6] w±o^yT-i±. ^m^n^m^mQ' k 
m»iK«ki I i^-^mB.izmmT?>iS^Mt^&n^^r'^ 

[ 0 0 8 7 ] 12 5 {C. feEffilEgB 1 1 ©MBS^^^I-c 
1 1 1 as b. c*5J:U^.^J5£:7D ^ 1 1 2 a. b. c 

t^m^ti^o ^^myo^y^ 1 1 1 a. b. cit. ^m. 
jt<&iBm-rafejSiiiE7^-^i3ita5**bT*t3. !Bm 



•^^mmmm^'nommms^nR. tg> tb^ut 

$iWLfc»^. S^*Qr> Qg^ Qb^^^Q' r^ 
Q' G> Q' BttWT®Sir-^$tL5o 

[0 0 8 4] 

[^3] 

ro. r B« sb« bR« be) 

LfcfeJKMIET^-^tca-^V^T. RGBfc^jiS-r^lBtt 

ii#F^$ij«9a5i 2A>e,^$&$n5/i;i':^iEa;«gis&. 

fiR7'D«y;^ 1 1 2 a. bs ct^iBfS, ^bTs RG 
B^n^n©-&m:7'D-y^' 1 1 2 a. b. clz^i^x. 
^^Miy'ti^yp 1 1 1 a. b. cA^5>^ia$nfc/'Vu;2; 
|g|&«^A5;$c^©^i;i';^iE»;ll»i^i:i!*t-&fi£$tL. 

^nrz^n^fi(DJVi:^mm^mifimmr^^^^m^ 

izm^^n^o :i©feSMiE7^-^iasa5tt. ^ia*:9- 

©^iEit<fcl3m^-a-T«fi!4-rs3i:*,pitgT-^5dSs i 
li^^fe 5 v^{i 1 fi^^5-©^ ^ U h bTil^«a& 5 v> 
{iff ^t^iattlBlt^ U ©7=^-^ ^y-f ^ >y;:7 
^ ^ 5 c: i o T ^ ^ U {fiiigc-r :i *s$f ^ 
bV^, ^©«J5g<£||3K-r5fe*i){3. «?yx.«feJgMlEgI5 1 
1 ©fe«ffiIE7^-^f31«gU*ei[ffiIE7^-^-l^i31tSB 
tLs l^i^:^^'PRAMtj:ifxm^i-^o 
[0 0 8 8] meiz^ feSffilET^-^HBitgP^ 1 ff ^© 

©^ftovi^j^^j'fctci^-rflijgJibfc^jifeji^-ro meit 
RfcH-r?>a5^©«^*^E]^b-r:fet)> c:©iii{iR^iHy 

D-;/^' 1 1 1 a*5<tt>'R^J5g7'Dy^^ 1 1 2 aSr^-TIH 
BS0T-$.5o RtS-isyn-y^ 1 1 1 &l,z^{f?>Vi^X'5^ 
tii. IEtt^ftff{r^-r2.feSMlE7^-^r G^ rB*^ 
«J§$tL^o ^IBHIfSiis ■?©bi^;^^t'e^$tlfee 
mmiEy'—S'rG^ rB^^S^l'^Ts G:fe<tlfB©LE 
D t^iai-^^>'^;i/;^^K(||^SE«: G:fe iUfBC^JSSiT'D 
-i'i'l 1 2b. c (lI6{;{±E^^■a-r) t3^i2-r?.o R 
-^^zTXi-j^l 1 2a{±. |5l«{3G*5ctl>*B©^iS7'D 
-y^lllb. cA^?)R©LED{;^bT^BB^n:fc>'l 

^(Dj'^)]^7.mm'mmzi]^7LX'^^\.. mmnnmnxh 

5R©LEDtW$&-r?.o 

[0 0 8 9] 5^7 b \^'J7.if\Z\tdl(D'i7(D^BM'iE=f- 
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[0 0 9 0] mmm 2 ] iJt^jc^ ^^mmmcDnrnm-^ 

©^3-f!Jbfcil^7 1x-ABtF^®-gi5<S:m^®B#rai: L> 

tts M/i5-rsiii^7^-A©^ti^n©iii^7'— ^ 
Dr. Dq. DBf;a^<IKttB#r^TR. Tq. Tb*^ 

[0 0 9 1 ] ^!li:LTv R{':^J&1-5^^^?LR©yl 

;^As-€•t^^nl:v''t:A^^#^?>n■rl^s, ctiti^ 
X. immyv-2^(Dmmmmmzm(DBm(D^Mm^ 

LG^ LB(-*tt-S^*fiAG> ABt::^Sb:t^^» 
A' R*. R{C^ii&-rS^^^?©^^MAR{ZiD^5 

[0 0 9 2] iisg^j2t*v>T*). mmmitmm. ^ 

^IHT'D -^^ 1 1 1 a. b. c(D&m^iEy'-'^mm^ 
tc. feJSffiiEy^-^T-feSAnmx..5^'?;u:^|gttm?7it® 



[0 0 9 3] [^sfe^ij 3 ] ^ e. iim<Dmmmx^?>mm 
m3^m.BMi-?>o msiz. iiJis«?!i3{;*5Jt5^^^^L 
R. Lg> LB{^^ti-?titti^$tis>'i;i/;^|g|&s^© 

1 Hit 7 ^•-Atm^■r5|g^!;^ra^3•^{r^f!|tT^^ 
So ^0:S-fyLfeli$F^©lo<&i^5^«§p^i:bT. 

^f"jbfc2ooigaB#H*fe«iE«srai:b> fteoen© 
^tio^^tt. ^^i&f 5ia^7i/— A©^n^n©ii^ 

7^-^Dr. Dg> DB{::a^<IK»l^fflTR. Tg^ 

TB*^i5^^tlTV>5*)©i:-r§o CO^iJT-tt. 
?Lr. Lg> LB(^^tL^tl{C^J&-r2,imftT'-^D 
R. Dgs DBl::»^<>'t;i/;:<IEK)m?)St^i''Tii. S 
D (g t < ^^-r 5 d 1 1 J; o TlBftl^M <fe 
+^3-^^: »), fte©fe^©/'i;i/;:^|g|im»<t{3-:3V>TiiSip 

M<t-So d©J:dHbr. lil^7^— A®|g|&B$^ 

1 oofeii©^^5l?t^-r?)^^fl;(cii&bfe^^ 
fte®e^©^>t^?©^^«{^JDx.?.3i:*s-r-g 

[0094] ^J!6«^ 3 t*5lA-r. IB»jB#P^$lJiBIg|5 1 2 
fejSifIE7^-<$'§3iia5S:#bs eJKIiiET^-^'T-feSJI 
n >y <?©JlI^Si!fJt{CK-rS5=— ^ fcSr5V^r.^n^ 

n®igS)B#F^?&$yffl-rso ^bTfeSMiEasi ir-a. 
>'t;i';^iBi&a»i®Anjft^^-i' ^ ^^t/iSbT. m^-r 

[0 0 9 5] ±B3®llifi^?!l 1 ~ 3 {i. R G B V^-fn©^ 
3l6«^^{Col,%t4,fe|t«IE*fT3<kd{CiJiB^b&AJ. fe 

mWTEm±'2^mz!t^\:.x. «i!5©fel^©a-fe'>>fe< 

v^t°nA^ 1 ^©fesic^r/fe-r?)^^!^^ {c^t^^ntii 

ibm^OFjf^®-SP*> flb® 1 -:?W±©feli{cMj£;-r5 
[0 0 9 6] J.:^±. miE9'-'^nmS^3 2>?)SLED3.^ 

w$^n?.«?!i^^b^:o fcfis ^m^mcDmit&Tnmmij 
mi. mitm^mm(D:B^^m^^x, s^^^— 

5o fefibc:©J®^. ffi^SaSAs^lit::*;??. ^feggl 
ftJS®|ig»Jffli h iSil«Jt®«¥iSMIE^fe;SiijE®i^ii[As 
ilbt^. ^i>lZ, LED'T^ xy]yi(D^ol,Z'i\^tjiJL 
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[0 0 9 7] [H^a^^^^■®fes^iIE;?^£] mzmm 
1 i^mm^n^ms. • feiSffliE^a4 1 i:> itfs • fe;^ 

[0 0 9 8] fe««iE'>;^7^ Att, ilifS • feStffilE^B 
4 1 J;r:>r L E Djl::i y M CD# K y h *;i^;l:T$lJ^8l■r 

JWJS •feJglt4 2i:LTLEDi^>y h lA^t, 

$tls «i^^nT^^5. 3»*-fea!ffiiE^B4 1 tt. » 

;K • fe;Sit4 2{c:J;-DTLEDa.::i-;/ h 1 

^tlSfgi&ttM&RGBStrffilEf So S-li^CDRGB 

[0 0 9 9] mm ■ i a. mtm 

Tzmmm t-m-t^^os m3 (Di^mmiE^ i s d^iEK 

■€'n®fe^RGBt>:^lS;-r?.LEDS. §ll^©RGB 

mizmiEvrzJ^)i^%mmMiz^-:>x. ^mmiE^^i i 

•feSffiiE$IS4 lASLEDi-^;/ M©ejg 



lEt^o nm • feaffiiEsg4 1 it. ^n^tiofeEicD 

LED fC«$&$?lS|ga)m^A^C)fl6£DeaS® L E D {d:^ 

LED:x-y y. lrt®ii{iaJ3 3 4/^bT^ilE7'-^S'f3 
tiass 2{;il*S©fe;gMlE7^-^i: tTiBft^-&Sc 
iWjg43J;i>-feS®aipfi<k>P, ^E^cdrgBS 

(DWiEm^mmwizjiiy^sb^ztiz^^x. mmm 
[0101] ±mmiE^mt:i^iy7.^A^mmt^fzs> 

o-mxib^. :Lcr>yv^::x,:&m^^m\)&rcLtX\ 

iz^mmmy'-'^' t:m^iztm-r^:^^x-mmLtztK 
mmmiz-mmmLxmmmizmiEy'-'^ t btiBat- 

[0102] 5 ] ? f> (3 ^ :^^m<Dmmm 
5<Dm^A7rsms^mBM-r^o cicDmmmxit, bmcd 
mmt:mmr?> led iz^^mm^mn^ Lxmrnmrn-r 
^tm:^s m<Dmm^mmT^hEDiz&mmsEm(Dn 
jEmm^maLx. fejKSjEt)fif#Tffa*)©T-^5o 

[0 10 3] T^j^t)%. s^cD^^m^jbrnwrnmi^m 

[0104] El 1 0 tt. 5 (Dm\^^7r.mm\zm^ 
LED9''i:^yu^j.=.y V(Dm^^m^mz^-ry'xj 
y^mx'$>?>o mio (DmwLm^mmn. mm.<D led 

v u ^ ^:^mzm^i Ltz^Tf^^ i o 
^^^^1 o<DLED^mmt?>mw3^5 0 ts mm^s 

5 o lEijaj 5 0 it. mmmm^ 50 At. 7mmm§^ 5 

OBifJ^cSo liillEiijgBS 0 AttrJ^VK^-r/n 7 
■est). 7j<¥|gttgi55 OBJiLED H^-f ^^•5 0 bT-$) 

So 

[0 10 5] HI 0(Dmm^y?-'^mx-it. nm^m^s 
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^>K7^'^n lifimm&l 0T-fe5LED h^h 
^®tt$&W#&^To-r^^■2), 7jc¥IEK;g|55 OBT-$>?.LE 

[ 0 1 0 6 ] 0 1 1 mmm 5 ®^l^^?^^sol£Ii^ 

fe2)LEDi:bTLRs LG^ LBi:> Ztl^cDLED 

iz^'^mm^n-cmm(D%mumtmm^j:3^(Dm 1 © 
(Dmmms^ 5 3 izmm^nzf^'Xi^'^j]^:^ ^xtj-r^ 3 

':>(D^n)^)\'7.%^^ 63r> 63 63b 

S, #LEDCD;;S*T^-«;i/;^^^a5 6 3{±, St;?ii5 4<fe 

^bT^2 0S^IEfta5 5 3 ^CgM$nTV^So 

^2CDS»SIEfta55 3 {zai*i-s-b^^^'-r-fe>5> -© 

^2©mS!tlBl!)g|5 5 3T-#LEDcDltIE«Sit*l)$^fiJt 

$i]fflIT-*?.o ^®:^f«©lH]F§{i. ^ 1 ©m^lgftgC 5 2 

*5;Si):T>'t;u:^ 1 ^ L E D SriH^KiflE-r 5 

(C. ^ 2 (DWmm^ 5 3 ASjllRgl 5 4 T-aiJ/^^nfc;^ 

[0107] \Mmm 6 ] fcs *^B^©l^lifS«?!l 

-r^io«»iKigi!)a5 5 2 {i. ^^^^{c^n^nigii^ 

KSP 6 0 i:, ^1 0^m«StlKI&aJ 6 0 tSM^tiT^ 1 

©^SMIEftgPe 0©fcB;b«?^^iiS-r§m 1 oSMsi 
sas 6 1 i:. ^1 ©^s»^tiiffi)a3 6 0 ii^^^^cp^tz 

[0108] HI 1 2 t?^t-^ 1 o^m^^igftia? 6 0 tt. 

^tl^tl^Sm^:?^^ '^5^6 2r^ 6 2g> 6 2b*:^ 
b-C&LEDi:^i^^tlTV^S. #^5^^:^ -f 5^ 6 
2®0N/0FF$iJ{®{i. ^i^m^;^-^ '^^5^6 2 i:^ 

n^n^j^^n/t^-^^Tv-i^u^^^BEase 3 r. 6 3 G^ 6 
3Bt-<tt)fTt)n5o ,'S0v'?;i/;^^fiKa56 3{i. %mu 
a^?H5 5 l«};t)SMbfc^5=^7^-^5'K:a^^^T. >''?;i/;^*i 

(False Width Moduration) \z. i^X) '^f^ 

^> ^^om 1 ©^msKiKSigp 6 0 1*5{^ sig^gg® 

[0 10 9] ^*5lli 2t^^■r±g«M;^-^' 2 



ISe.n^i:V^o 0!lx«^l©^S^»g|5 6 0 ^;^l®@ 
mmM^e l©P^{c±SSgS;^^'y^6 2^|S;{tSc:i: 

jgKf::lse.n-rs ^l©^S»SIB»gB6 0-?'^l©S«£IS 

[0 1 1 0] sfeii 1 2(Dmmmmi^^iz^LED(D 
fejSMiE&ff d fctot. m 2 (D^mmmm^ e 4 i:> ^ 
2 (D^m^msa 6 4 tg^i^^tife^ 2 (Dmmmm& e 

5^(i^Tl^?><, C:©«J5!ctIcfc^Ts &LED®iEiJt<& 

mmt^^mmmiz-oi^xitm 1 ©^w^iEwas e 0 t- 
<D^mm.m&^ 6 4 *sMiE^^ ttj:?> ^mimo) led 

{::^fIE«^S;f^fA^bTfeJS^iiE^&fT^o ^2©^S»^SE 
W}B6 4©t*(3SiJi^iS{t?>tlfc^2©SJK^Sg)5 6 5 

ftiD-rsffiiE«5s©fa^ps-rso 
[ 0 1 1 1 ] ^ 1 (Dmmmm&i e 1 *ckuf^ 2 (Dmm^ 

s t) 0 1 2 (Dmx-ii. 1 iffi^^Tt >) 1 m^cDm&miEm 

D/Kziyn-^ (DAC) i;, feK1«IEfflD/A3> 
**fii bt *5 t) s =&fejiSiJ©»J^*-5Ifgt.bt V^ 

o 

[0 112] ^ 2 ©mMIESlgP 5 3{i. RGB^fetCO 

m.h bT^fe©fe]KfflIE<£Bt^fOT-ff d C T- # ^. 
E 1 2 ©fi^JT'tt. 3 2 ©^«g||g»g|5 6 4 b 

lo©^2©@M^figl5 6 S^M^Jtrg^MbtV^So CI 

mzx-Dxmi£.mwL(Dm^\z.j^^w^M 2 ©«»ft^^gi5 e 

5©iSS:{6i^-r^C:i:AS-c-tSo tzlt. #m2©^«jK 

igi&gi5{z^ 2 ©«»sisfia5?fe^n^nisfts«figi:-r5 

^irffiiE«M©«$&{::i2>S^i:^SaSIl]S&*ia^i&(tT. 
«^©feJSEffiIE««iS©«*&i& iRlBt t)* -5 i: Df fg 

[0 113] ^2©ailBifig|5 6 5 H:ai*«^flt?feSi^ 
b. ^2©^Sfl^|E»gl5{icn*fejSffiiEffl©MlEaM 
i:bT. ^fe©±®S?^{cj)Dx.S.li:T-fejSMIE$fT 
do ll2©^m»SIEI!;g|5 6 4T'jD»:-r-5«»Sfit{::-Pt^T 
fi. ^2©mSitSifigl5 6 5AS|ie*ff3o 0!ix<iR (gS^ 
fe) ©«IE*fTd^^> ^feffl©*>;l;T/'Vi';^±fi!(;gP6 3 
Asifi£1-2,;S0M;u;^{8^T\ G (iStfe) . B 

ffl©^2©^mgSElKl&gB6 4^fe-en^tiiEi&-rs. 

\.x^^^hET)^iMmm,^^^ir^hmz. m& 

© L E D {c ttiilEm?! ^ «St b T 3 n 5) t) ^-t;):! ^ # 5 c: i: 

tn m&<DB^miEt:noo m(D&co&mmiEiz-D\,\x 
i). i^«©*iS!T-^f-5. ««j^«s mcD^mmjEizitms 
9(DmiEmm^mn-b. no^mmmiztiim. m<Dmi£ 

[0 114] ^(D^m. -mmt[.xRGB^}^)is^-^ 
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c 0 1 1 5 ] i:).±(DmMm 6 aomm^mmstts wto 

( 1 ) ^^(^^mmm^mmizmmt^m i cdsm^m 

gP6 l<&mtV>5. |gl!;«ij»5 1 A»e>S«Ufc|!g^ 

1 0^«MIEKl^H5 6 0 cfc L E D tfti^-r So 

(2) ^e,{::|ISfgfi«J6 0il^^^^S{±. feS«IE^^ 
©LED Izm-ti.mi^^Jl'T.^^^ 6 3 {CiJV^T^^ U 

fz!^^iAj]^7. ^mmmmm^t lx. mo 2 ecD^ 2 © 

2> L E D © iD* ^ # 5, „ 

[0 116] ^i^id^^^atcj:*). mmmeom^m 

^SST•tt^ jS?, iiEx WfeLEDO^'^'Clgl&gPS ok: 

*V^-ts ^ 1 0^«»^iEfta5 6 0 1 ©S^liSgP 6 
l{3j;t)m;^/1-5±5«?^&liS-r?.i:^tt. ^2©^ 

^{cAD^-rs«lESSiE<&iii&$ijapi-s^i:T^ §feLE 

D ©fea^1«IEs^TV^@^^i:o{^ ^ ?fejg-t:-r 5 d AS 

[0 117] [3IJS«?iJ7] *^B^©IISIg«?!l7t^ 

?>m^mmmsi^mi str^-r. eii s ©^mssiEiiJiHi 

RGB©LEDT-$)SLr. Lg> LBi:^ §L 
ED{CgEM^tlfetil:^ja50UTRs OUTG^ OUTb 
}kff^^}U::^±^^6 3R. 6 3gv eSBi^N ^1 

©SiSHifigPe lT-$.Sl|l®«B^IifiDA^^f|6 1 

ar> 6lAG^ eiA-Qt. m2(Dm.mmms!^6 5x 

fe5^2©mSit^3iDA^J^^6 5Aii. »2©^«§^ 

-f >^5"$ij®a5 6 6 i:^iix.2.o JiiT. m 1 3 {;s=^■rfeJt 

ffiiE©7S:46©^««^E|gttlill^*#S^b^Ast,^ ^S£fi?!l7 

[0 1 1 8] 01 3{c5^s-r^«i^|E|&|p]SS(i. liH^^ 
Umir^LEIXDiii^^^. RGB^n^-tlOUTR. 

outg> ouTB©3o©tii;^a5T-«^i-So #m;^> 
§^<D^mmmmitmmizmm'^mt-r^o >^mmmx 

it. § L E D ©iWJt©WS*/^;i/>^fa^iS{r J; ?>mmM 

®iT-^ToTv>?.o mm&m^vyi? (gc 

LK) ^i^^kpt-'l'^^^fKgCe 3r. 63G^ 63BtA 
tlU mmy'-'^ (DATA 1-3) ^feSt bT>'t;u;^ 

DA^^^eiAR. 6iag> eiAB-e^^b. § 
ai*gpouTR> outg^ ouTB^iEii-rso mi 



om^iSSDA^gi^e 1 ar. siags biab* 
J; tjf^ 2 omsitiifiD A 6 5 A t ^ti^nm 

ISIt^-^ D a C_D a t a 1 ~ 4 ASA;'j^tt5T$W$ 
ti5o c:c:f^J^7^-^DAC_Data l~3i:bT 

5l)fiJSffiIE7^-^=&:i:-*s^t). fiJ^T^-^D AC_Da 
t a 4 {ifejgffllEy^-iJ' T- $> S o 

[0 119] zcommmx-it. bmco^cdled^&s. 
^■rso^*!3> ife*i«iE-r?)fe4?)t-ft!i©2fe(z^b 

MiEmm^^ y^s'Wii&mmiEMtRm^iz'iit-oxm^ 
tytcoN^tiSo 

' [0 1 2 0] El 4fc:. e«1iiE»ftOfci6©<J'-fA5^ 

i'-h©— fi?!l&^Nl-o ^K'fttt, 111^7 b — A©5fesi^& 

^-rvsYNc mmmmm^) ^yiy-Am^t-r?> 
immyv-i^^. e^mbxm^mmyi'-A (Fram 
e) tL. m^mmyu-Ai'-'6xmi^y'—i^^mm 

-oil^T^-^ {;a-c5 < j^jKi^^^&ltlfcllff e i 
[0 12 1] ^fi©fe«MlElt»{ttt 6:^10 bfc^il^te 

^fi(D^BmiE^m.m\-i. m(Dm^m.my\y-i^x^^ 

miEmm.y'-'^hx.xm.m-^n^c -rtati^mmmM'^ 

7 b- A K:4^C^-t^ 2 ©SaSIiSD ASl^fg 6 5 AtC^ 

AT-fe;g1iIE^^©LEDJcMlEm»^;^'f ';^5^SW<&0 

{±> fe;SMIEiMfj^{i-tti*e-p-r> B#^f!lT-^iIE«M©M 
trnm-^'n^o ffiiESggittt^ m2omg5^SDAi^ifei§ 
6 5 AA^f,MIEfl;?^;:^-l' -yf^-SW^r^btfeSlijE^S 
©LEDtil^1.©LED{CftAD$nS. JW±®iat, m 
1 4©^f&iB^^3i7b-At{i, mm^m.^y\y— 

MIESsl^fe^ 2 ©«»SiSfiD A^gl^ 6 5 Ai^m^r^ 

[0 12 2] mZ-iS.. R_gfe^ffiiE7=-^(i. R 
©LED^fefe^SMlE-rSfcibtG (i^) 

•B-iifeA6©fejeiiiES?i7^-^^^>-r„ r_s&bm\l 

feii7 u-A 1 x^-'i't^u^^fis BrnmiE^mt^R 
v^^tiio i^m^mi^yu-j^ixmiEmu:^^ y$^s 
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w 3 ifi^mmiEm^im^iz ^ uaiR^ tit o u^mt^s: 

>'1>'l/;^^EEg|5 6 3{Cj;t)PWM$lW?n?>o ZOJiolZ 

©fe® L E D CDeSffliE?&fT -5 o 

[0 12 3] C::T-{i&il{*ejj|7 1/-A(3:fet,^TLE 

D£DfeISIS-?>MlECD&»t;i^«-^-a-S LED ©feUISfc: 

*,CD 6 oCDil^tej^7 ^-A{C*5V^T^iIEm^l^<£«^-r 
[0 12 4] 

[0 12 5] !Rf{C. iiIE7^-^'t3fi?[|5*iffi«|«5^JL->y 

[0 12 6] ^tz. mmmz^\.-f^m,^^^^s n^m 

ztifi^mx'$>^tzisb. mmmn^ms.cD/hmnm<htii 

^mmj.-^^ \'X:k.m^^^y]y^^mmir^m-^iz 
it. mmmm^^m^m^^- v y As*-r 5 c: i: t j; o 

^^^^w\%n-fmm\zmm:^af^-t^mimz%.^ 

[0 12 7] W±CDj;at. *^H^oii^^^^ll*J: 
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